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Clone  no. Date of Winter Plant type2) Winter Susceptibility Plant vigor1)
head emergence  hardiness1) Summer Autumn  hardiness1) to net blotch3) Spring Summer Autumn
387 4 June 6.5 3.5 6.5 7.0 6.0 1.5 7.5 6.5 6.5
452 6 June 6.0 2.5 7.5 6.0 5.5 2.5 6.0 6.5 5.5
455 5 June 6.0 5.5 6.0 7.0 6.0 2.5 5.5 6.5 4.0
468 7 June 6.0 5.5 5.5 6.0 6.5 2.0 6.5 6.0 5.0
473 5 June 6.0 5.0 5.5 6.5 7.0 1.0 7.0 6.0 6.5
.tcO21.guA02yaM12.guA21.tcO01.guA71enuJ32.rpA82etaD
Plant vigor1)
Table 1. The origin of five parental clones of 'Makibasakae' .
Table 2. Characteristics of parental clones of 'Makibasakae' under infrequent cutting in Sapporo.
1） Rating scale of 1 （poor） to 9 （good）.
2） Rating scale of 1 （erect） to 9 （prostrate）.















































Decision of 5 parental clones
Preliminary performance test
NARCH (‘03-’04)
HKAES  (‘02-’04) 
Regional 
performance 



























Evaluation of 144 superior clones under infrequent 
cutting at two different experiment stations
Polycross of 5 clones and syn-1 seed 
production (Hokuiku 4)
Polycrosses among clones selected from each experiment station
Syn-2 seed production䋨Hokkai 15) Progenies with low seed production were excludedUnder frequent cutting in a meadow fescue-white clover mixed sowing condition 
NARCH1)
in a snowy area
HKAES2)
in a frozen soil area
14 and 24 elite clones were selected at NARCH and HKAES, respectively
Syn-2 seed production
Figure 1. Breeding scheme of ‘Makibasakae’
1） NARCH：National Agricultural Research Center for Hokkaido Region
　              （now NARO Hokkaido Agricultural Research Center）
2） HKAES：Hokkaido Prefectural Konsen Agricultural Experiment Station














































Table 3. Preliminary performance test under frequent cutting in Sapporo1）.
Table 4. Preliminary performance test under frequent cutting in Konsen.
1） Hokuiku 4 was renamed Hokkai 15 and later registered as 'Makibasakae'.
2） Rating scale of 1 （poor） to 9 （good）, data of 2003.
3） Rating scale of 1 （poor） to 9 （good）, average for two years （2003 and 2004）.
4） Rating scale of 1 （resistant） to 9 （susceptible）, data of 2003.
5） Total yield for two years （2003 and 2004）.
1） The data were evaluated in 2004.
2） Hokuiku 4 was renamed Hokkai 15 and later registered as 'Makibasakae'.
3） Rating scale of 1 （poor） to 9 （good）.
4） Rating scale of 1 （slight） to 9 （severe）.
5） The data were classified according to season into the three seasons : Spring（May - June）, Summer（July - Aug.）
and Autumn （Sep. - Oct.）.



























Location                      Experiment Station/ Livestock Breeding Center
Sapporo National Agricultural Research Center for Hokkaido Region
     (now NARO Hokkaido Agricultural Research Center)
Tenpoku Hokkaido Prefectural Kamikawa Agricultural Experiment Station, Tenpoku Branch
     (now Hokkaido Research Organization Kamikawa Agricultural Experiment Station Tenpoku Sub Station)
Shintoku Hokkaido Animal Research Center
     (now Hokkaido Research Organization Animal Research Center)
Kitami Hokkaido Prefectural Kitami Agricultural Experiment Station
     (now Hokkaido Research Organization Kitami Agricultural Experiment Station)
Konsen Hokkaido Prefectural Konsen Agricultural Experiment Station
     (now Hokkaido Research Organization Konsen Agricultural Experiment Station)
Tokachi National Livestock Breeding Center Tokachi Station
Niikappu National Livestock Breeding Center Niikappu Station
Location Date of Type of Row space Seeding rate Plot size Fertilizer1㧕
seeding in 2005 seeding (cm) (g/a) (m2) (N-P2O5-K2O; kg/a/year)
Sapporo 17 May row 30 200 4.8 2.50-2.16-2.50
Tenpoku 24 May row 30 200 6.0 1.67-0.67-1.67
Shintoku 1 June row 30 200 6.0 1.83-0.96-1.47
Kitami 27 May row 30 200 5.0 1.54-1.77-1.54
Konsen 23 May row 30 200 6.0 1.71-0.81-1.71
Tokachi 30 May row 30 200 6.0 4.65-4.65-4.96
Niikappu 9 June row 30 200 6.0 1.58-1.19-1.58
Location 2006 2007 2008
Spring Summer Autumn Total Spring Summer Autumn Total Spring Summer Autumn Total
Sapporo 3 2 3 8 3 3 2 8 3 1 2 6
Tenpoku 3 3 2 8 2 3 1 6 3 1 2 6
Shintoku 3 4 2 9 2 3 2 7 2 2 2 6
Kitami 5 4 2 11 3 2 2 7 2 2 1 5
Konsen 3 4 2 9 2 3 0 5 2 2 2 6
Tokachi 4 4 3 11 4 4 1 9 3 4 2 9
Niikappu 3 2 2 7 3 3 1 7 3 4 2 9
Table 5. Locations of the regional performance test in Hokkaido.
Table 6. Experimental design in the regional performance test.
Table 7. Number of cuttings in each season in the regional performance test.












回刈りを行った。追肥量は早春追肥が N − P2O5−
K2O で0.7−0.96−0.7kg ／ a とし，１番草刈取り後
































































菌 生 物 型 B（Typhula ishikariensis  Imai var .  






　2005年５月20日に播種量50g ／ a で条播し，試験
区は１区４ｍ×条間0.6ｍ×４条（9.6㎡）で，４反
復乱塊法とした。調査は中２条について実施した。










































Sapporo Tenpoku Shintoku Kitami Konsen Tokachi Niikappu
Makibasakae 4.0 6.4 4.1 5.5 7.5 7.5 6.0 6.2 5.9
2006 Harusakae 4.3 4.8 4.1 4.3 2.3 4.5 5.3 3.8 4.2
Pradel 3.1 3.5 3.3 5.5 2.0 3.6 3.5
 l.s.d.(0.05)2) ns 0.7 ns 0.9 1.0 0.8 ns
Makibasakae 4.5 7.0 5.5 5.5 5.5 6.3 - 5.7 5.7
2007 Harusakae 3.3 6.0 5.3 5.0 4.8 5.8 - 5.2 5.0
Pradel 2.0 4.8 4.5 3.8 5.0 4.4 4.0
 l.s.d.(0.05)2) 0.5 0.9 ns 0.5 ns ns -
Makibasakae 5.0 5.5 5.0 7.0 6.0 6.3 5.0 6.1 5.7
2008 Harusakae 5.5 4.0 4.5 4.3 5.8 5.5 5.0 5.0 4.9
Pradel 3.9 4.0 4.0 3.0 6.3 4.4 4.2
 l.s.d.(0.05)2) 0.7 0.9 0.5 0.5 ns ns ns
Makibasakae 4.5 6.3 4.9 6.0 6.3 6.7 5.5 6.0 5.7
Mean Harusakae 4.3 4.9 4.6 4.5 4.3 5.3 5.1 4.7 4.7
Pradel 3.0 4.1 3.9 4.1 4.4 4.1 3.9
 l.s.d.(0.05)2) 0.5 0.7 0.5 0.4 0.5 0.4 ns
CultivarYear Mean-13) Mean-24)
Table 8. Winter hardiness1） of 'Makibasakae' in the regional performance test.
1） Rating scale of 1 （poor） to 9 （good）.
2） Least significant difference at the 5% level; ns, not significant.
3） Average of four locations （Shintoku, Kitami, Konsen and Tokachi） located in the  frozen soil area.



































Sapporo Tenpoku Shintoku Kitami Konsen Tokachi Niikappu
Makibasakae 5.5 7.3 6.0 6.8 7.8 7.5 - 7.0 6.8
2006 Harusakae 4.8 6.0 5.3 5.8 2.8 4.5 - 4.6 4.9
3.49.30.23.65.35.43.5ledarP
 l.s.d.(0.05)2) 0.5 0.5 0.8 ns 1.8 0.8 -
Makibasakae 6.0 - 7.0 6.5 5.5 6.3 5.3 6.3 6.1
2007 Harusakae 4.3 - 6.3 5.5 5.5 5.8 4.8 5.8 5.4
2.48.48.50.45.4-3.2ledarP
 l.s.d.(0.05)2) 0.8 - 0.7 0.7 ns ns 0.6
Makibasakae 5.3 6.0 5.3 7.3 6.0 5.0 5.0 5.9 5.7
2008 Harusakae 5.0 4.8 4.5 5.5 6.0 5.3 6.0 5.3 5.3
1.44.48.63.30.30.45.3ledarP
 l.s.d.(0.05)2) 0.8 1.0 0.8 0.8 1.9 ns 0.6
Makibasakae 5.6 6.6 6.1 6.8 6.4 6.3 5.1 6.4 6.1
Mean Harusakae 4.7 5.4 5.3 5.6 4.8 5.2 5.4 5.2 5.2
2.43.48.45.47.33.47.3ledarP
 l.s.d.(0.05)2) 0.4 0.6 0.5 0.5 0.8 0.5 ns
Year Cultivar Mean-13) Mean-24)
Photo 1.　Regrowth of ‘Makibasakae’ and 
‘Harusakae’ after overwintering　　
（May 19, 2006, Hokkaido Prefectural Konsen 
Agricultural Experiment Station）　　　　　
A new cultivar‘Makibasakae’ ‘Harusakae’
Table 9. Plant vigor １） in early spring of 'Makibasakae' in the regional performance test.
1） Rating scale of 1 （poor） to 9 （good）.
2） Least significant difference at the 5% level; ns, not significant.
3） Average of four locations （Shintoku, Kitami, Konsen and Tokachi） located in the frozen soil area.
























Cultivar Degree of sprouting1) Plant vigor in early spring1) Dry matter yield (kg/a) at 1st cutting2)
Control3) Freezing4) Snow mold5) Control3) Freezing4) Snow mold5) Control3) Freezing4) Snow mold5)
Makibasakae 7.7 6.2 6.2 7.8 4.2 5.5 19.8 15.4 (78) 15.9 (80)
Harusakae 7.8 6.3 2.5 7.0 3.8 3.3 17.0 13.9 (82) 9.7 (57)
Pradel 6.8 6.2 2.2 6.5 4.0 2.2 18.6 15.9 (85) 9.6 (52)
 l.s.d.(0.05)6) ns ns 1.1 ns ns 1.0 ns ns 1.7
Date 8 May 12 May 24 May
2007
Cultivar Degree of sprouting1) Plant vigor in early spring1) Dry matter yield (kg/a) at 1st cutting2)
Control3) Freezing4) Snow mold5) Control3) Freezing4) Snow mold5) Control3) Freezing4) Snow mold5)
Makibasakae 4.8 1.2 4.7 5.8 1.0 5.8 10.4 2.0 (19) 11.3 (108)
Harusakae 4.8 1.2 4.2 5.0 1.0 4.7 8.1 1.2 (15) 9.3 (115)
Pradel 4.0 1.0 3.8 5.0 1.0 4.7 9.7 0.7 (7) 9.3 (96)
l.s.d.(0.05)6) 0.4 ns ns 0.6 ns 0.7 1.1 0.5 1.3
enuJ1yaM51yaM9etaD
Table10. Freezing tolerance and snow mold resistance of 'Makibasakae' in the cold tolerance test（Konsen, 2006-2007）.
1） Rating scale of 1 （poor） to 9 （good）.
2） Values in parentheses represent the percentage against the control.
3） Fungicide treated and snow covered.
4） Fungicide treated and snow removed.
5） No fungicide treatment and snow covered.
6） Least significant difference at the 5% level; ns, not significant.





 l.s.d.(0.05)2) (15.5) ns




Makibasakae -21.9 -22.3 -22.1
Harusakae -22.4 -23.1 -22.7
Pradel -21.6 -21.8 -21.7
Regro -18.8 -20.0 -19.4
 l.s.d.(0.05)2) 1.3 1.1
Cultivar
Table 11. Snow mold resistance of 'Makibasakae' in the artificial inoculation test in Sapporo.
Table 12. Freezing tolerance1） of 'Makibasakae' in the 
artificial freezing test in Sapporo.
1） The data were evaluated in 2005. Numbers in parentheses represent arcsine transformed values.
2） Least significant difference at the 5% level; ns, not significant.
1） Freezing tolerance was expressed as LT50 （the 
median lethal dose temperature that kills of 50% 
of plants）.
























Dry matter yield (kg/a)1)
Sapporo Tenpoku Shintoku Kitami Konsen Tokachi Niikappu
Makibasakae 33.8 (99) 39.7 (107) 50.1 (99) 7.9 (104) 44.4 (104) 47.7 (96) 48.6 (98) 37.5 (99) 38.9 (100)
2005 Harusakae 34.0 37.0 50.8 7.6 42.7 49.9 49.4 37.8 38.8
)29(8.53)49(6.53)501(8.44)541(0.11)001(0.15)601(4.93)69(7.23ledarP
 l.s.d.(0.05)2) ns ns ns 1.5 ns ns ns
Makibasakae 42.5 (102) 66.3 (106) 66.8 (101) 89.5 (104) 76.3 (112) 69.5 (113) 95.1 (104) 75.5 (107) 72.3 (106)
2006 Harusakae 41.7 62.5 65.9 86.2 68.0 61.6 91.2 70.4 68.2
)59(5.46)201(2.27)001(2.86)101(1.78)39(2.16)69(0.06)011(8.54ledarP
l.s.d.(0.05)2) 3.3 4.1 3.7 ns 5.1 5.5 ns
Makibasakae 35.9 (126) 55.2 (110) 72.7 (106) 56.6 (107) 41.9 (105) 71.5 (101) 60.9 (109) 60.7 (104) 56.4 (108)
2007 Harusakae 28.5 50.0 68.6 53.0 40.0 70.8 56.1 58.1 52.4
)19(0.84)19(0.35)011(1.44)39(3.94)59(5.56)701(6.35)69(3.72ledarP
l.s.d.(0.05)2) 5.4 3.2 ns 3.7 2.2 ns 2.6
Makibasakae 22.4 (130) 50.4 (110) 63.0 (111) 42.3 (119) 62.3 (111) 80.8 (103) 63.9 (104) 62.1 (110) 55.0 (110)
2008 Harusakae 17.3 46.0 56.5 35.5 56.1 78.4 61.7 56.6 50.2
)48(2.24)88(6.94)801(6.06)19(4.23)99(8.55)201(0.74)88(1.51ledarP
l.s.d.(0.05)2) 5.1 ns 4.2 5.0 ns ns ns
Makibasakae 100.8 (115) 172.0 (108) 202.5 (106) 188.4 (108) 180.5 (110) 221.9 (105) 219.9 (105) 198.3 (107) 183.7 (108)
Total3) Harusakae 87.4 158.5 190.9 174.6 164.1 210.9 209.0 185.1 170.8
)19(6.451)49(7.471)501(0.371)79(7.861)69(5.281)101(6.061)101(2.88ledarP
l.s.d.(0.05)2) ns ns 12.9 9.9 11.7 ns ns
Year Cultivar Mean-14) Mean-25)
Table 13. Annual dry matter yield （kg/a） of 'Makibasakae' in the regional performance test under frequent cutting.
1） Values in parentheses represent the percentage against 'Harusakae'.
2） Least significant difference at the 5% level; ns, not significant.
3） Except for seeding year.
4） Average of four locations （Shintoku, Kitami, Konsen and Tokachi） located in the frozen soil area.
5） Average of all locations.
Dry matter yield (kg/a)1)
Sapporo Tenpoku Shintoku Kitami Konsen Tokachi Niikappu
Spring Makibasakae 64.3 (109) 74.1 (108) 82.4 (108) 89.0 (111) 67.4 (123) 107.8 (115) 106.8 (109) 86.7 (114) 84.5 (111)
(May - June) Harusakae 59.1 68.8 76.6 80.2 54.6 93.5 98.3 76.2 75.9
)38(8.26)68(2.56)801(2.95)78(6.96)78(8.66)29(0.36)49(3.55ledarP
 l.s.d.(0.05)2) ns 3.9 6.3 7.1 5.7 9.7 ns
Summer Makibasakae 21.7 (114) 62.8 (104) 79.4 (103) 64.3 (104) 83.2 (102) 78.7 (94) 69.2 (101) 76.4 (100) 65.6 (101)
(July - Aug.) Harusakae 19.0 60.5 77.3 62.0 81.9 84.0 68.2 76.3 64.7
)49(9.06)79(8.37)101(1.38)001(1.26)99(3.67)301(3.26)801(5.02ledarP
 l.s.d.(0.05)2) ns ns ns ns ns ns ns
Autumn Makibasakae 14.8 (157) 35.0 (119) 40.8 (110) 35.2 (109) 30.0 (109) 35.3 (106) 35.7 (103) 35.3 (108) 32.4 (111)
(Sep. - Oct.) Harusakae 9.4 29.3 37.1 32.4 27.6 33.4 34.7 32.6 29.1
)601(0.13)901(7.53)111(7.03)411(0.73)601(4.93)121(4.53)231(4.21ledarP
 l.s.d.(0.05)2) 2.8 2.8 ns 2.1 2.0 ns ns
Season Cultivar Mean-13) Mean-24)
Table 14. Seasonal productivity of 'Makibasakae' in the regional performance test under frequent cutting.
1） Total yield for three years （2006 to 2008） except for seeding year. Values in parentheses represent the 
percentage against 'Harusakae'.
2） Least significant difference at the 5% level; ns, not significant.
3） Average of four locations （Shintoku, Kitami, Konsen and Tokachi） located in the frozen soil area.



















































4th year yield / 2nd year yield (%)
Sapporo Tenpoku Shintoku Kitami Konsen Tokachi Niikappu Mean-11) Mean-22)
Makibasakae 53 76 94 47 82 116 67 82 76
Harusakae 41 74 86 41 83 127 68 80 74
Pradel 33 78 91 37 89 69 65
Cultivar
Table 15. The ratio of 4th year dry matter yield against 2nd year dry matter yield in the 
regional performance test under frequent cutting.　　　　　　　　
1） Average of four locations （Shintoku, Kitami, Konsen and Tokachi） located in the frozen soil area.
2） Average of all locations.
Dry matter yield (kg/a)1)
1st cutting at
 heading stage After 1st cutting
2) Total
Makibasakae 39.1 (118) 21.7 (110) 60.8 (115)
2006 Harusakae 33.1 19.8 52.8
Pradel 51.0 (154) 24.0 (122) 75.1 (142)
 l.s.d.(0.05)3) 5.1 2.2 6.2
Makibasakae 54.0 (124) 16.3 (108) 70.4 (120)
2007 Harusakae 43.6 15.1 58.7
Pradel 36.2 (83) 14.6 (97) 50.8 (86)
 l.s.d.(0.05)3) 5.3 1.7 6.2
Makibasakae 26.5 (102) 12.5 (132) 39.0 (110)
2008 Harusakae 26.0 9.5 35.5
Pradel 26.1 (100) 9.2 (97) 35.3 (99)
 l.s.d.(0.05)3) ns 2.1 ns
Makibasakae 39.9 (116) 16.8 (114) 56.7 (116)
Mean Harusakae 34.2 14.8 49.0
Pradel 37.8 (110) 16.0 (108) 53.7 (110)
 l.s.d.(0.05)3) 2.4 1.3 3.0
Year Cultivar
Table16. Annual dry matter yield of 'Makibasakae' 
in dual-purpose management with a 
combination of cutting for 1st harvesting 
and aftermath grazing in Sapporo.
1） Values in parentheses represent the percentage 
against 'Harusakae'.
2） Total yield of frequent cutting after 1st cutting.











た（Table 20）。かさ枯病（Pseudomonas syringae 




















Herbage dry matter mass (kg/a) before grazing1) Herbage intake (kg/a)2)
2006 2007 2008 Mean 2006 2007 2008 Total 2006 2007 2008 Total
Makibasakae 88.0 86.0 81.0 85.0 65.3 (110)3) 45.4 (100) 45.2 (103) 155.9 (105) 34.5 (114) 25.8 (96) 24.1 (95) 84.4 (102)
Harusakae 89.0 83.0 74.0 82.0 59.1 45.6 44.0 148.7 30.2 26.8 25.5 82.5
 l.s.d.(0.05)4) ns ns ns ns 4.2 ns ns ns ns ns ns ns
Cultivar Degree of basal coverage in late autumn (%)
Table17. Grazing adaptability of 'Makibasakae' in Shintoku.
1） Annual dry matter yield.
2） The data were measured by clipping samples prior to and after grazing.
3） Values in parentheses represent the percentage against 'Harusakae'.
4） Least significant difference at the 5% level; ns, not significant.
Total dry matter yield (kg/a)1) Proportion of white clover (%)
2006 2007 2008 Total 2006 2007 2008 Mean
Makibasakae 72.2 (107) 63.7 (104) 63.1 (111) 199.0 (107) 13.4 6.5 3.8 7.9
Harusakae 67.6 61.5 56.9 186.0 16.0 9.2 5.0 10.1
Pradel 79.9 (118) 60.4 (98) 62.0 (109) 202.2 (109) 13.7 8.0 5.2 9.0
 l.s.d.(0.05)2) ns ns ns ns ns ns ns ns
Cultivar
Total dry matter yield (kg/a)1) Proportion of white clover (%)
Spring Summer Autumn Spring Summer Autumn
Makibasakae 108.6 (104) 47.0 (101) 43.5 (123) 5.8 9.8 8.5
Harusakae 104.3 46.3 35.4 7.1 12.3 11.0
Pradel 104.0 (99) 51.2 (111) 47.0 (133) 6.6 11.9 9.2
 l.s.d.(0.05)2) ns ns 2.8 ns ns ns
Cultivar
Table 18. Dry matter yield and  proportion of  white clover under frequent cutting in meadow 
fescue-white clover mixed sown sward in Sapporo. 　　　 　　　　　　 
Table19. Seasonal  productivity and  proportion of  white clover under frequent 
　　　　 cutting in meadow fescue-white clover mixed sown sward in Sapporo. 
1） Values in parentheses represent the percentage against 'Harusakae'.
2） Least significant difference at the 5% level; ns, not significant.
1） Total yield for three  years （2006 to 2008） except for seeding year. Values in 
parentheses represent the percentage against 'Harusakae'.











Composition Cultivar Spring2) Summer3) Autumn4) Mean
Crude protein (CP, %DM) Makibasakae 19.8 18.5 23.5 20.9
Harusakae 18.4 18.8 23.6 20.4
Pradel 19.1 17.9 21.9 19.9
Acid detergent fiber (ADF, %DM) Makibasakae 25.0 28.5 24.2 25.6
Harusakae 26.2 29.1 25.3 26.6
Pradel 26.6 29.9 25.7 27.1
Neutral detergent fiber (NDF, %DM) Makibasakae 44.8 50.0 43.6 45.7
Harusakae 46.6 50.8 45.3 47.2
Pradel 47.2 52.0 45.8 47.9
Organic cellular content (OCC, %DM) Makibasakae 44.7 37.9 45.7 43.4
Harusakae 41.6 36.5 43.5 41.0
Pradel 42.1 35.6 43.5 41.0
Organic cell wall (OCW, %DM) Makibasakae 44.4 49.9 43.2 45.3
Harusakae 46.4 50.8 45.0 47.0
Pradel 47.0 52.2 45.5 47.7
Organic a fraction (Oa, %DM) Makibasakae 17.3 13.4 13.1 14.8
(high digestible fiber) Harusakae 16.9 17.4 13.8 15.9
Pradel 18.4 15.8 12.6 15.6
Organic b fraction (Ob, %DM) Makibasakae 27.1 36.6 30.1 30.6
(low digestible fiber) Harusakae 29.4 33.5 31.2 31.1
Pradel 28.6 36.3 32.9 32.2
Water soluble carbohydrate Makibasakae 13.2 7.2 12.6 11.5
3.210.411.85.31eakasuraH)MD%,CSW(
Pradel 12.7 7.5 13.2 11.6
Estimated total digestible nutrients Makibasakae 70.8 67.7 73.4 71.0
9.962.276.866.86eakasuraH)MD%,NDT(
Pradel 70.2 67.8 71.1 70.0
Table 21. Forage quality1） of 'Makibasakae'.
1） Forage was sampled at Sapporo in 2006.
2） Average of 1st to 3rd cutting in May to June.
3） Average of 4th and 5th cutting in July to Aug.
4） Average of 6th to 8th cutting in Sep. to Oct.
Disease Location No. ofobservations Makibasakae Harusakae Pradel
 Net blotch Sapporo 4 2.4 2.5 2.5
Tenpoku 1 1.3 1.0 1.3
Shintoku 2 2.3 2.4 1.9
Konsen 1 1.5 1.8 2.0
2.23.22.2naeM
 Halo blight Sapporo 8 2.4 2.0 2.2
Kitami 12 1.9 1.7 2.1
1.29.11.2naeM
Table20. Susceptibility1） to net blotch caused by Drechslera dictyoides（Drechsler）
　　 　　Shoemaker and halo blight caused by Pseudomonas syringae pv.atropurpurea
　　　 　（Reddy and Godkin）Young, Dye and Wilkie under natural infection in the fields.
































 Percentage of endophyte infection
 Parental clone1) Seed2) Seedling2)
Makibasakae 100 (5) 92 (95) 83 (83)
Harusakae 87.5 (8) 81 (128) 79 (72)
Cultivar
Alkaloid1)
Lolitrem B Ergovaline Peramine N-formyl loline2)
Seed Makibasakae ND ND ND 514
(Syn2 generation) Harusakae ND ND ND 431
1st cutting Makibasakae ND ND ND 93
Harusakae ND ND ND 67
5th cutting Makibasakae ND ND ND 194
Harusakae ND ND ND 138
8th cutting Makibasakae ND ND ND 91
Harusakae ND ND ND 89
CultivarSample
Makibasakae 5 June 8 June 4 June 5 June
Harusakae 6 June 9 June 5 June 6 June






Table 22. Percentage of endophyte （Neotyphodium uncinatum） infection in 'Makibasakae'.
Table 23. Concentration of four major alkaloids produced by endophyte（Neotyphodium 
uncinatum）in 'Makibasakae'.　　　　　　　 　　　　　　　　　　
Table 24. Date of ear emergence of 'Makibasakae' in three experiment tests in Sapporo.
1） Numbers in parentheses represent the number of parental clones examined.
2） Numbers in parentheses represent the number of samples examined.
1） ND, not detected. The detection limits of lolitrem B, ergovaline and peramine 
were 0.87, 0.27 and 67 ppb, respectively.
2） N-formyl loline concentration is expressed as ppm.
1） Average for two years （2006 and 2007）.







































Plant type2) Plant height Culm length No. of Panicle length Culm thickness Leaf length Leaf width
(cm) (cm)  panicles3) (cm) (mm) (cm) (mm)
Makibasakae 4.8 ± 1.0 112.1 ± 7.7 95.1 ± 7.2 5.0 ± 1.4 17.1 ± 4.6 1.6 ± 0.3 18.0 ± 3.2 8.2 ± 1.4
Harusakae 5.1 ± 1.3 110.4 ± 7.6 92.3 ± 8.4 5.1 ± 1.4 17.9 ± 4.2 1.5 ± 0.2 18.2 ± 3.8 8.3 ± 1.1
 l.s.d.(0.05)4) ns ns ns ns ns ns ns ns
Cultivar
Seed yield (kg/a) No. of panicles(  / m2) Seed weight Thousand seed
2006 2007 2008 Mean 2006 2007 2008 Mean per panicle1) (g) weight (g)
Makibasakae 3.7 11.3 3.8 6.3 162 496 186 281 0.24 2.14
Harusakae 3.3 8.0 3.7 5.0 126 497 234 285 0.22 2.11
 l.s.d.(0.05)2) ns 1.6 ns 1.0 ns ns ns ns ns ns
Cultivar
Table 25. Morphological characteristics1） of 'Makibasakae' in a spaced planting in Sapporo.
Table 26. Seed yield and its related characteristics of 'Makibasakae' in Sapporo.
1） The data were evaluated in 2006. Values are means ± standard deviation of 60 plants.
2） Rating scale of 1 （erect） to 9 （prostrate）.
3） Rating scale of 1 （few） to 9 （many）.
4） Least significant difference at the 5% level; ns, not significant.
1） Average of 10 panicles for three years（2006 to 2008）.
2） Least significant difference at the 5% level; ns, not significant.
Photo 2.　Plants at heading stage
（June 13, 2006, National Agricultural Research 
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Breeding of Meadow Fescue ‘Makibasakae’ and its Characteristics
　‘Makibasakae’, a new cultivar of meadow 
fescue（Festuca pratensis Huds.）, was jointly 
developed by NARO Hokkaido Agricultural 
Research Center and Hokkaido Prefectural Konsen 
Agricultural Experiment Station（present, 
Hokkaido Research Organizat ion Konsen 
Agricultural Experiment Station）. This cultivar 
was registered as a recommended cultivar by the 
Hokkaido Prefectural Government in 2009 and as 
Norin Synthetic No. 3 of meadow fescue by the 
Ministry of Agriculture, Forestry and Fisheries in 
2010.
Source and method of breeding: 
　‘Makibasakae’ was developed as a synthetic 
cultivar using five clones, which were selected 
from 144 superior clones through evaluation of 
winter hardiness and a polycross progeny test 
under frequent cutting. The origins of parental 
clones were as follows: cl. 387 was derived from 
‘Bundy’, cl. 452 and cl. 455 were derived from 
‘Salten’ and cl. 468 and cl. 473 were derived from 
‘Boris’.
Characteristics:
　‘Makibasakae’ shows remarkably higher winter 
hardiness with good plant vigor in early spring 
than ‘Harusakae’ and ‘Pradel’ on average in 
seven locations in the regional performance test, 
especially in four locations located in eastern 
Hokkaido with severe winter weather where the 
soil freezes. ‘Makibasakae’ is more resistant to 
snow molds caused by Myriosclerotinia borealis and 
Typhula ishikariensis than ‘Harusakae’ and 
‘Pradel’. The freezing tolerance of ‘Makibasakae’ 
is the same level as that of ‘Harusakae’, though 
it is higher than that of ‘Pradel’. ‘Makibasakae’ 
has a 7% higher dry matter yield than that of 
‘Harusakae’ under frequent cutting （about 7-10 
cuttings per year） simulating intensive grazing. 
‘Makibasakae’ shows an especially high stable 
yie ld in spring and autumn compared to 
‘Harusakae’ and has shown good persistency in 
the years evaluated. The tolerance to net blotch 
caused by Drechslera dictyoides of ‘Makibasakae’ is 
the same as that of ‘Harusakae’ and ‘Pradel’, 
while the tolerance to halo blight caused by 
Pseudomonas syringae is slightly weaker than that 
of ‘Harusakae’. The grazing adaptability of 
‘Makibasakae’ is nearly as good as that of 
‘Harusakae’ and the competitive ability of 
‘Makibasakae’ against white clover was slightly 
higher than that of ‘Harusakae’ in meadow 
fescue -  white  c lover mixed sown sward . 
‘Makibasakae’ is an early maturing cultivar as 
well as ‘Harusakae’. The date of ear emergence 
is one day earlier than that of ‘Harusakae’ in 
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Summary
21メドウフェスク新品種「まきばさかえ」の育成とその特性
system in eastern Hokkaido, which has severe 
winter weather. Seed yield is slightly higher than 
that of ‘Harusakae’, and the average seed yield 
of ‘Makibasakae’ is 6.3 kg/a over a period of 
three years in Sapporo.
Breeder seed: 
　Dairy Production Research Division, NARO 
Hokkaido Agricultural Research Center, Sapporo 
062-8555, Japan.
Sapporo. The forage quality and morphological 
characteristics of ‘Makibasakae’ are similar to 
those of ‘Harusakae’. Endophyte was detected 
in al l  parental  c lones of ‘Makibasakae’. 
‘Makibasakae’ does not contain two major 
endophyte alkaloids, ergovaline and lolitrem B, 
which can be toxic to livestock, but it contains 
loline alkaloid, which can deter insects. These 
results indicate that ‘Makibasakae’ is best suited 
for use in the management-intensive grazing 
